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(57) ABSTRACT

An air intake device includes a supercharger, a connection
tube, an intercooler, and an intake manifold. The super-
charger is connected to an exhaust port of a cylinder. The
intercooler is connected to the supercharger through the
connection tube. The intake manifold is connected to the
intercooler and an intake port of the cylinder. The intercooler
is located above a cylinder head of an engine. The device of
the present disclosure features less height space occupation,
a short connection tubeline between elements and a compact
structure, which is beneficial for an increase of the pressur-
ization response speed and reduction in the cost.
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1
AIR INTAKE DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a U.S. national stage entry of
International Application No. PCT/CN2022/109463, filed
Aug. 1, 2022, which claims the priority to Chinese Patent
Application No. 202111419070.7, filed Nov. 26, 2021, the
entire disclosures of which are incorporated herein by ref-
erence.

FIELD OF TECHNOLOGY

The disclosure relates to the field of automobiles, in
particular to an air intake device of an engine.

BACKGROUND

In order to improve the performance of reciprocating
internal combustion engines, turbocharger technology is
adopted, which makes it difficult to arrange the cabin space.

SUMMARY

In view of this, the embodiments of the present disclosure
provide an air intake device which has a compact structure.

According to an aspect of the embodiments of the present
disclosure, there is provided an air intake device including:
a supercharger connected to an exhaust port of a cylinder; a
connection tube; an intercooler connected to the super-
charger through the connection tube, and an intake manifold
connected to the intercooler and an intake port of the
cylinder, wherein the intercooler is located above a cylinder
head of an engine.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of an air intake device
provided in the present disclosure.

FIG. 2 is a schematic view of a turbocharger in FIG. 1.

FIG. 3 is a schematic assembly view of an intercooler, a
throttle valve and an intake manifold in FIG. 1.

FIG. 4 is an exploded schematic view of FIG. 3.

FIG. 5 is a schematic view of the intake manifold in FIG.
1 from a first angle.

FIG. 6 is a schematic view of the intake manifold in FIG.
1 from a second angle.

REFERENCE SIGNS

supercharger—10, exhaust gas inlet—11, air inlet—13,
air outlet—14, exhaust gas inlet pipe—15, connection
tube—20, intercooler—30, gas passage inlet—31a, gas
passage outlet—315, cooling passage—32, intake
manifold—40, pressure stabilizing chamber—41,
intake passage—42, throttle valve—50; and cylinder
head—60.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Specific embodiments of the present disclosure are
described in further detail below with reference to the
accompanying drawings and embodiments. The following
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2

embodiments are used to illustrate the present disclosure,
but are not intended to limit the scope of the present
disclosure.

As shown in FIG. 1, the air intake device of the present
disclosure includes a supercharger 10, a connection tube 20
connected to the supercharger 10, an intercooler 30 con-
nected to the connection tube 20, an intake manifold 40
connected to the intercooler 30, and a throttle valve 50
positioned between the intercooler 30 and the intake mani-
fold 40.

Referring to FIG. 2, the supercharger 10 in this embodi-
ment is a turbocharger, which is arranged at an upper left
side of the cylinder head 60 of the engine and connected to
an exhaust port of the cylinder. More specifically, the
supercharger 10 of the present disclosure includes an
exhaust gas inlet 11, an exhaust gas outlet (not shown), an
air inlet 13, and an air outlet 14. The exhaust gas inlet 11 is
connected to an exhaust port of the cylinder, the exhaust gas
outlet is connected to an exhaust pipe of an automobile, the
air inlet 13 is connected to an air filter, and the air outlet 14
is connected to the connection tube 20. The exhaust gas
discharged from the engine enters the supercharger 10
through the exhaust gas inlet 11, impacts the turbine to run
at a high speed, drives the coaxial compressor to rotate at a
high speed, sucks the fresh air filtered by the air filter into
the compressor for compression and pressurization, and then
pressurizes the pressurized air to the connection tube 20
through the air outlet 14. In the present disclosure, a height
of'the exhaust gas inlet pipe 15 between the exhaust gas inlet
11 and the turbine is greater than a height of the exhaust gas
inlet 11. That is, the exhaust gas inlet pipe 15 is folded
upwards with respect to the exhaust gas inlet 11 so that the
air outlet 14 of the supercharger 10 is closer to the inter-
cooler 30, a length of the connection tube 20 between the
supercharger 10 and the intercooler 30 is shortened, and the
structure of the whole device is more compact. In other
embodiments of the present disclosure, the supercharger 10
may also be of a down-turning structure, i.e., the exhaust gas
inlet pipe 15 is folded downward relative to the exhaust gas
inlet 11. Compared with the upturning structure of the
supercharger 10, a height difference between the super-
charger 10 and the intercooler 30 is slightly larger, so the
length of the corresponding connection tube 20 is slightly
longer, but the structure of the whole device is still relatively
compact.

The shape of the connection tube 20 depends on the
relative position between the air outlet 14 of the super-
charger 10 and the gas passage inlet 31a of the intercooler
30. In the embodiment shown in FIG. 1, a position of the air
outlet 14 of the supercharger 10 is lower than that of the gas
passage inlet 314 of the intercooler 30, and the air outlet 14
of the supercharger 10 is located on the left side of the gas
passage inlet 31a of the intercooler 30, and the correspond-
ing connection tube 20 is of a V-shaped structure that first
extends from the bottom upward at an angle, and then
extends from the top downward at an angle, i.e., the con-
nection tube 20 is a V-shaped structure with the apex
pointing upward. In the embodiment in which the super-
charger 10 is of the down-turning structure, the shape of the
connection tube 20 is similar to that in the case where the
supercharger 10 is of the upturning structure, but due to the
increase of the height difference between the air outlet 14 of
the supercharger and the gas passage inlet 31a of the
intercooler 30, the length of the connection tube 20 in the
case where the supercharger 10 is of the down-turning
structure is larger than the length of the connection tube 20
in the case where the supercharger 10 is of the upturning
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structure. In other embodiments of the present disclosure, it
is also possible that a position of the air outlet 14 of the
supercharger 10 is higher than a position of the gas passage
inlet 31a of the intercooler 30, the corresponding connection
tube 20 may be of a linear structure.

The intercooler 30 of this embodiment is a water-cooled
intercooler which is located above the cylinder head 60 and
is connected to the supercharger 10 through the connection
tube 20. Gas passages (not shown) and cooling passages 32
are provided inside the intercooler 30. The main parts of the
gas passages and the cooling passages 32 in this embodi-
ment are both linear passages, and the cooling passages 32
are adjacent to the gas passages so as to cool the gas in the
gas passages through the cooling fluid. In this embodiment,
the intercooler 30 is inclined downward relative to the
horizontal direction by a certain angle. The angle may range
from 13.65° to 19.65° so that a height of the gas passage
inlet 31a is higher than a height of the gas passage outlet
315, so that there is no low-lying part in the gas passage, and
water vapor condensed by cooling in the gas passage can
flow to the throttle valve 50 along the inner wall surface of
the gas passage, thereby avoiding accumulation in the inter-
cooler 30.

Referring to FIGS. 3 and 4, the throttle valve 50 of this
embodiment is a flat type throttle valve, which is pressed
between the intercooler 30 and the intake manifold 40 below
the intercooler 30, and is connected to the intercooler 30 and
the intake manifold 40 by fixing members such as bolts. The
height of the flat throttle valve used in the present disclosure
is lower than that of the conventional throttle valve, and the
throttle valve 50 is directly connected to the intercooler 30
and the intake manifold 40, thereby eliminating the post-
pressure tubeline between the intercooler 30 and the intake
manifold 40, thus further reducing the height of the whole
device and making the structure of the whole device more
compact.

Referring to FIGS. 5 and 6, the intake manifold 40 of this
embodiment is located above the cylinder head 60 of the
engine and is connected to an intake port of the cylinder
head 60 of the engine. The intake manifold 40 includes a
pressure stabilizing chamber 41 close to the intercooler 30
and the throttle valve 50, and a plurality of intake passages
42 connected between the pressure stabilizing chamber 41
and the intake port of the cylinder. The gas entering the
intake manifold 40 is stabilized by the pressure stabilizing
chamber 41 and then enters the cylinder through the intake
passage 42.

It should be noted that, in this embodiment, the height of
the pressure stabilizing chamber 41 is higher than that of the
intake passage 42, the bottom of the pressure stabilizing
chamber 41 is a horizontal bottom surface, a body of the
intake passage 42 has a linear structure, and the intake
passage 42 of the intake manifold 40 is inclined upward with
respect to the intake port of the cylinder at an angle of 22°
to 28°, so that there is no low-lying part in the intake passage
42, and water vapor condensed by cooling in the intake
passage 42 can flow to the cylinder along the inner wall
surface of the intake passage 42, thereby avoiding accumu-
lation in the intake manifold 40.

As can be seen from the above description, by arranging
the intercooler 30 and the intake manifold 40 above the
cylinder head 60, the present disclosure makes the height
difference between the intercooler 30 and the intake mani-
fold 40 reduce, so that the whole device is formed into a flat
structure, reducing the space occupied by the whole device,
and reducing the length of the connecting tube line between
the elements, thereby making the structure of the whole
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device more compact, which is conducive to the improve-
ment of supercharge response speed and cost reduction. In
addition, by pressing the throttle valve 50 between the
intercooler 30 and the intake manifold 40 and adopting a flat
throttle valve, the compactness of the whole device can be
further increased. Further, according to the present inven-
tion, the gas passage inlet 31a and the gas passage outlet 315
of the intercooler 30 and both ends of the intake passage 42
of the intake manifold 40 can form a height difference by
arranging the intercooler 30 and the intake manifold 40
obliquely in a height direction, so that condensed water
vapor in the intercooler 30 and the intake manifold 40 can
flow from a high position to a low position, thereby pre-
venting water vapor from accumulating and corroding
related elements.

The technical features of the above-described embodi-
ments may be arbitrarily combined, and all possible com-
binations of the technical features of the above-described
embodiments have not been described in order to make the
description concise. However, as long as there is no contra-
diction in the combinations of these technical features, they
should be considered as falling within the scope of the
description.

It should be noted that, the terms “comprise”, “include” or
any other variation thereof here are intended to encompass
non-exclusive inclusion, which includes not only those
elements listed, but may also include other elements that are
not explicitly listed.

The above is only the detail description of the embodi-
ments of the present disclosure, but the scope of protection
of the present disclosure is not limited thereto, and any
change or replacement, disposed in the technical scope
disclosed by the present disclosure, that can be easily
conceived by any person skilled in the art who is familiar
with the technical filed should be covered within the scope
of protection of the of the present disclosure. Therefore, the
scope of protection of the present disclosure shall be subject
to the scope of protection of the claims.

What is claimed is:

1. An air intake device comprising:

a supercharger connected to an exhaust port of a cylinder;

a connection tube;

an intercooler connected to the supercharger through the
connection tube, and

an intake manifold connected to the intercooler and an air
inlet of the cylinder,

wherein the intercooler is located above a cylinder head of
an engine;

wherein the intake manifold is disposed above the cylin-
der head of the engine;

wherein the air intake device is of a flat structure;

wherein a gas passage in the intercooler is inclined
downward relative to a horizontal direction, and a
height of a gas passage inlet of the intercooler is higher
than a height of a gas passage outlet;

wherein the supercharger is located on an upper left side
of the cylinder head of the engine;

wherein an exhaust gas inlet pipe of the supercharger is
connected to an exhaust gas inlet of the supercharger
and extends upward from the exhaust gas inlet; and

wherein a height of the exhaust gas inlet pipe between the
exhaust gas inlet and a turbine is greater than a height
of the exhaust gas inlet.

2. The air intake device according to claim 1, wherein a

height of an air outlet of the supercharger is lower than the
height of the gas passage inlet of the intercooler.
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3. The air intake device according to claim 1, wherein the
gas passage of the intercooler is inclined downward relative
to the horizontal direction at an angle ranging from 13.65°
to 19.65°.

4. The air intake device according to claim 1, wherein an 5
intake passage in the intake manifold is inclined downward
relative to a horizontal direction, and a height of one end of
the intake passage close to the intercooler is higher than a
height of one end of the intake passage close to the cylinder.

5. The air intake device according to claim 4, wherein the 10
intake passage in the intake manifold is inclined downward
relative to the horizontal direction.

6. The air intake device according to claim 5, wherein the
intake passage in the intake manifold is inclined downward
relative to the horizontal direction at an angle ranging from 15
22° to 28°.

7. The air intake device according to claim 4, wherein the
intake manifold further comprises a pressure stabilizing
chamber having a height higher than a height of the intake
passage. 20

8. The air intake device according to claim 1, further
comprising a throttle valve directly fixed between the inter-
cooler and the intake manifold.

9. The air intake device according to claim 8, wherein the
throttle valve is of a flat structure. 25
10. The air intake device according to claim 1, wherein
the connection tube has a V-shaped structure with an apex

pointing upwards.



